We examined the inXuence of context on Wne orientation discrimination performance using sinusoidal grating patterns. Discrimination performance was impaired in the presence of modulated surrounds of the same spatial frequency, orientation, and contrast as the center. When center and surround were out-of-phase, separated by a gap of mean luminance, or very diVerent in spatial frequency, performance remained at control levels. When center and surround were in-phase but mismatched in mean luminance, suppression was reduced or eliminated and performance was equivalent to luminance-mismatched control conditions. We speculate that lateral interactions in Wne orientation discrimination tasks do not occur between objects that are perceptually distinct.
Introduction
When confronted with a scene, the human visual system processes information both in parallel and in hierarchical stages. Elemental visual information comprising a static scene (e.g., orientation, spatial frequency, spatial phase, spatial location, and contrast or luminance) is represented in the Wrst cortical stage of this process (for reviews, see Graham, 1989; Olzak & Thomas, 1986) . At this early stage in cortical processing, V1 cells act like spatially localized Wlters tuned to the diVerent aspects of a scene listed above. These cells respond to a limited range of values along many stimulus dimensions such as spatial frequency (SF) or orientation (O). At higher levels of processing, these pieces are recombined into information deWning structures such as surface texture and borders or edges (Olzak & Thomas, 1991 , 1992 Thomas & Olzak, 1990; Meese & Freeman, 1995; Meese & Georgeson, 1996; Olzak & Wickens, 1997) . Through these and other procedures, Wgures can ultimately be extracted from their backgrounds and visual details both within and between parts of the scene can be discriminated.
Some examples of the early and midlevel processes that are relevant to this paper come from the work of Olzak and Thomas and others. In V1 a cell might be tuned to spatial frequencies that vary symmetrically around 3 cycles per degree (cpd) and orientations that vary symmetrically around 0 degrees (or vertical). Another cell might be similarly tuned with respect to orientation and spatial location, but responsive only to spatial frequencies that vary symmetrically around 15 cpd. Thus, in a psychophysical detection task, the presence of one component does not inXuence detection of the other. Presumably this is because these components are being processed by separate and independent groups of V1 cells or psychophysical channels, or perhaps any interactions among them too small to easily reveal psychophysically at low contrast levels (for reviews, see Olzak & Thomas, 1986; Graham, 1989 ; also see Hirsch, Hylton, & Graham, 1982; Olzak, 1985 Olzak, , 1986 Olzak & Thomas, 1981 who found small interactions between widely varying stimulus components).
In suprathreshold discrimination tasks, however, such as those by Thomas (1991, 1992) , discrimination between two sinusoidal components that diVer slightly in spatial frequency or orientation can be greatly inXuenced when a second component that was presumed to be processed in independent channels is superimposed on each stimulus. This inXuence was found to be dependent on both stimulus conWguration and task type (i.e., SF or O). Olzak and Thomas (1999) describe two types of higher-level summing mechanisms potentially responsible for these task/ conWguration interactions. The Wrst signals information about the orientation of lines or edges. These mechanisms ('cigars') sum outputs from cells responding to a wide range of spatial frequencies and phases, but only within a very limited band of orientation. The second signals information about the coarseness of surface texture. (A similar mechanism with identical summing properties signals information about texture contrast.) These mechanisms ('doughnuts') sum outputs from cells responding to a wide range of orientations, but only within a very limited band of spatial frequencies. Cigars and doughnuts were proposed to account for interactions between stimulus components that were superimposed, or interactions between cells that were tuned to similar locations in space.
In addition to revealing interactions between gratings that are superimposed, psychophysical results have revealed the existence of lateral inXuences across space. In a center-surround conWguration, for example, surrounds can diVerentially inXuence judgments about some aspect of the center. However, the inXuence of psychophysical contextual modulation in perceptually deWned tasks using achromatic static patterns may diVer depending on the experimental paradigm or task. For example, lateral inXuences in contrast detection (e.g., Polat & Sagi, 1993; Snowden & Hammett, 1998; Yu, Klein, & Levi, 2001) , contrast discrimination (Bonneh & Sagi, 1999) , apparent contrast (e.g., Cannon & Fullenkamp, 1991 Chubb, Sperling, & Solomon, 1989; Ejima & Takahashi, 1985; Olzak & Laurinen, 1999; Snowden & Hammett, 1998; Xing & Heeger, 2001) , texture tasks (e.g., Lamme, 1995 , Lamme, Super, & Spekreijse, 1998a , Lamme, Zipser, & Spekreijse, 1998b Zipser, Lamme, & Schiller, 1996) , and those measuring perceived orientation (Kapadia, Westheimer, & Gilbert, 2000) appear to be diVerent than lateral inXuences present in discrimination tasks such Wne orientation discrimination tasks (Olzak & Laurinen, 2005) .
In the experiments presented here both lateral and superimposed interactions were investigated. These experiments focused on how particular stimulus properties (such as simple and compound gratings of diVerent frequencies) in a surround inXuence judgments about a center patch containing a single grating. Additionally, we were interested in interactions between these stimulus components and segmentation boundaries, either physical (such as with a gap) or perceptual (such as an illusory contour or a luminance mismatch), and their combined eVect on performance.
In the Wrst experiment in this paper, we perform a partial replication of Olzak and Laurinen (2005) with an additional condition. DiVerences in spatial frequency, phase, and spatial separation between center and surround were used to examine their lateral inXuence in a Wne orientation discrimination performed on a center patch. We also asked about the eVect of adding a much higher frequency grating to the surround. Such a stimulus is known to stimulate higher-level mechanisms of spatial processing (Olzak & Thomas, 1991 , 1992 . The focus of the second experiment concerned the eVects of segmentation boundaries on lateral inXuences in discrimination in the context of properties of cortical mechanisms potentially responsible for promoting perceptual or Wgure-ground segregation.
Experiment 1

Method
Observers
All observers were Miami University of Ohio undergraduates naive to the purpose of the experiment. Observers in Experiment 1 were AMC (female), JAW (female), and RFR (male). All observers were myopic and corrected to normal vision with either contacts or spectacles.
Apparatus
Stimuli were presented on a Viewsonic Professional Series PS775 17-inch monitor in a dark room, with the exception of a Xoodlight illuminating the area behind the monitor shielded from the observer by black felt. A display resolution of 2 pixels per min of visual arc was realized at the viewing distance employed (3.5 m). Mean luminance was set to 19.8 cd/m 2 . Linearization was achieved via software, and an electronic summing circuit allowed for control of over 65,000 gray levels. Stimuli were generated on a Dell Dimension XPS R450 using custom software and a Genus graphics system. Observer responses were taken by keyboard number pad.
Stimuli
Circular patches of near-vertical 3 cpd sinusoidal gratings that diVered slightly in orientation were discriminated in the absence and presence of full-screen modulated surrounds of the same Michelson contrast of 0.10. Same-contrast centers and surrounds have previously been shown to yield maximum interference in discrimination tasks (Olzak & Laurinen, 2005) . Each surround condition was run in a separate block. Center + surround measured 465 £ 480 pixels. The center patch subtended 40 min of visual arc. DiVerences to be discriminated were determined individually for each observer to yield a dЈ of approximately 1.5 and held constant thereafter. We calculated dЈ values from rating data according to standard signal detection procedures (Green & Swets, 1988) and assuming an equal variance Gaussian decision model. SpeciWc stimulus speciWcations are discussed under each experiment, respectively.
Training procedure
In the experiments below, a signal detection rating procedure was used to measure discrimination performance between two 3 cpd center patches diVering slightly in orientation. The center grating was either tilted slightly to the left (Stimulus 1) or slightly to the right (Stimulus 2). ConWdence ratings about the center patch were given on a 6-point scale. Ratings of 1 or 6 indicated a high conWdence that Stimulus 1 or 2 was presented, respectively. Ratings between 1 and 6 indicated varying degrees of certainty about which stimulus had been presented. Observers were well practiced to promote criterion stability and classiWcation of stimuli as members of the 6-point rating scale. Training conditions were identical to control conditions of an experiment except for the orientation of the two gratings (Stimuli 1 and 2). Orientation was varied during training to determine "threshold" diVerences and then Wxed at that diVerence for all test conditions. For new observers, orientation of the test stimuli started at plus and minus 2 degrees from vertical. DiVerences from vertical were gradually and symmetrically reduced until they were in a hyperacuity range and performance was stable around dЈ of 1.5. Training took about 2 weeks of daily one-hour sessions. The experimental orientation diVerences from vertical for Experiment 1 were: AMC: §.57; JAW: §.57; RFR: §.65. Experiment 2: HRB: §.60; TLW §.53; RFR §.57.
Procedure
The procedures for Experiments 1 and 2 were identical. Before each block of the experiment, subjects previewed the test stimuli for an unlimited amount of time. During experimental trials the stimulus was presented for 500 ms concurrent with a tone of medium pitch. An interstimulus interval of up to 5 s was allowed for response. Upon a valid keypress, auditory feedback indicating which stimulus had been presented was given. A low pitch tone indicated the presentation of Stimulus 1. A high pitch tone indicated the presentation of Stimulus 2. If the subject failed to respond in the allotted time or responded with an invalid key, auditory feedback was given and the trial was re-fed at the end of the block. Each condition was run in a separate block of 80 trials. Conditions were replicated 5 times in Experiment 1. The order of conditions was pseudo-randomized, with the constraint that all conditions be run before beginning a second replication. Observers were encouraged to take breaks between blocks as often as necessary to minimize fatigue. Observers in Experiment 1 ran two of the four phase-gap conWgurations per session. Their order was predetermined with a Latin-square design and diVerent for each person.
In Experiment 1, we examined the extent to which lateral interactions operate across space in an orientation discrimination task. We used center-surround stimuli that included surround patterns of diVerent spatial frequencies designed to stimulate low-level and possibly the higher-level mechanisms of Olzak and Thomas (1999) . Orientation judgments were made on a 3 cpd center grating alone (control) or in the presence of a 3, a 15, or a 3 + 15 cpd vertical surround. Components at 15 cpd were also presented at 10% Michaelson contrast. The compound surround (3 + 15 cpd) was hypothesized to be a potential 'cigar' stimulator. Center and surround were either in-phase or out-of-phase (with respect to the center of the screen), and either abutting or separated by a 30 min gap of mean luminance. The stimuli are presented in Fig. 1 , with a very large tilt introduced for clarity. In the experiment, the tilt was small enough that when stimuli were in phase and abutting, no illusory contour was visible. The interstimulus luminance level was set at mean luminance. Based on previous research in similar orientation discrimination tasks (Olzak & Laurinen, 2005) performance was expected to be worst in conditions where center and surround were in-phase, abutting, and the same spatial frequency.
Results
The measure of discrimination performance dЈ was calculated for each replication. The mean of the 5 dЈ values for each observer within each condition is plotted in Fig. 2 . A Mixed ANOVA revealed that although there were some individual diVerences, the performance trend in each conWguration is the same for each observer. This trend suggests that suppression relative to control was only evident when stimuli were in-phase and abutting with a 3 or 3 + 15 cpd surround ( Fig. 2A) . When stimuli were in-phase and separated (Fig. 2B) , out-of-phase abutting (Fig. 2C) , or out-ofphase and separated (Fig. 2D) , no suppression was evident.
Discussion of Experiment 1
Suppressive eVects of the surround on Wne orientation discrimination performance only occurred when center and surround were in-phase, abutting, and contained at least one SF component in common. Performance suppression as we found in the in-phase abutting 3 cpd surround condition has been widely interpreted as evidence for inhibitory interactions between mechanisms tuned to similar spatial frequencies but diVerent spatial locations. (For models describing lateral interactions, see Cannon & Fullenkamp, 1991; Dorais & Sagi, 1997; Foley, 1994; Solomon, Sperling, & Chubb, 1993; Xing & Heeger, 2001) . Suppression in the in-phase abutting 3 + 15 cpd surround condition could again be due to interactions among V1 cells tuned to 3 cpd components. There appeared to be no additional inXuence of the 15 cpd component, suggesting that either the 15 cpd component does not aVect the discrimination, or that if a cigar is activated by the compound 3 + 15 cpd surround, its eVect is similar in magnitude to that of a 3 cpd component alone. In the presence of the gap, suppression from the 3 cpd and 3 + 15 cpd surrounds disappeared. Suppression was also eliminated when center and surround were abutting but 180 degrees out-of-phase.
There are several possible explanations that might account for the phase dependent performance trends we observed. One explanation proposed by Olzak and Laurinen (1999) to account for phase speciWc results in an apparent contrast task using an abutting center and surround conWguration suggests that low-level mechanisms with very diVerent phase tuning do not interact across space. Though the results in our experiments seem to support this interpretation, it is unclear whether or not the results from apparent contrast tasks and their interpretations should be applied to the current paper about contextual inXuences on orientation discrimination tasks. Additionally, it is unclear how this interpretation applies when a gap aVects interactions between mechanisms tuned similarly with respect to phase. Mareschal, Sceniak, and Shapley (2001) also used a gap in their experiments measuring orientation thresholds. Using stimuli similar to the 3 cpd center surround conWguration in Experiment 1 in this paper, Mareschal et al. found that orientation thresholds were impaired (compared to no surround control conditions) more when center and surround were out-of-phase and separated by a gap than when center and surround were in-phase and separated by a gap. However, the current study found that discrimination performance was equivalent to control conditions both in and out-of-phase in the presence of a gap. Additionally, results from this experiment showed that performance was greatly suppressed when center and surround were abutting and inphase, but not when they were abutting and out-of-phase. Because both Mareschal et al. and the current experiment used a gap of approximately the same size in approximately the same task but obtained very diVerent results, it is unlikely that the gap is responsible for diVerences between the two. Instead, we suggest that the diVerence in phasedependence in the presence of a gap might be because our Wne orientation tasks at a hyperacuity level (on the order of 0.5 degree "thresholds") tap diVerent mechanisms than coarser orientation tasks (on the order of 3-5 degrees thresholds) such as those performed by Mareschal et al. (2001) . Samonds and Bonds (2004) have reported fundamentally diVerent coding schemes in coarse (>10 degrees) and Wne (<10 degrees) orientation discriminations in cat.
Further evidence supporting this hypothesis comes from Brincat and Westheimer (2000) , in which the eVects of contrast polarity (phase) are discussed with respect to orientation integration in vernier hyperacuity tasks. Two types of integration processes were inferred from diVerences in phase sensitivity. In one case orientation signals produced by short line segments were found to be pooled only when they were abutting, or nearly abutting, and had the same contrast polarity (were in-phase). Brincat and Westheimer call this type of integration process 'short range.' At larger separations however, pooling was evident regardless of the contrast polarity of the two lines (the eVect was not phase speciWc), as long as the two lines were roughly collinear. The authors call this type of integration 'long range. ' Our results suggest that hyperacuity mechanisms involved in Wne orientation discriminations are primarily inXuenced by short range, phase-dependent, processes. The absence of pooling when a gap was present argues against the involvement of any long range processing. Mechanisms such as those involved in coarse orientation discriminations (and perhaps judgments involving contrast), apparent contrast (Cannon & Fullenkamp, 1991) , or speed discrimination (Verghese & Stone, 1995) , however, may be primarily inXuenced by long range processes.
In the case of the gap, again, one possibility is that lowlevel interactions in Wne orientation discrimination tasks are very local and require adjacency as suggested above. It is also possible that a luminance edge introduces horizontal energy in the Fourier domain, and the introduction of the horizontal energy disrupts lateral interactions between mechanisms responding to the near vertical center and vertical surround.
However, another seemingly parsimonious explanation for why suppression disappeared when center and surround were either out-of-phase or separated by a gap is that the presence of contour information (illusory in the out-ofphase case, or real as deWned by luminance deWned gap) is evident in both cases, and leads to a perception of two distinct parts (or a Wgure segregated from its background). Over the past three decades, lateral interactions that traverse space have also been well established in physiological studies. It has been shown that stimuli outside a V1 cell's small classical receptive Weld (CRF) can inXuence cell-Wring rate inside the CRF (typically, stimuli in the extra RF that evoke this kind of CRF modulation do not elicit a response within the CRF when presented alone) (e.g., Akasaki, Sato, Yoshimura, Ozeki, & Shimegi, 2002; Allman, Miezin, & McGuinness, 1985; Angelucci, Levitt, & Lund, 2002; Blakemore & Tobin, 1972; Cavanaugh, Bair, & Movshon, 2002; Hupe, James, Girard, & Bullier, 2001; Jones, Wang, & Sillito, 2002; Lamme, 1995; Marcus & Van Essen, 2002; Rossi, Desimone, & Ungerleider, 2001; Zipser et al., 1996) . Zipser et al. (1996) found that neurons in V1 responded more vigorously to a texture or luminance deWned Wgure than a background. In light of these and similar results, the authors concluded that the Wgure-ground percept correlated with contextual modulation. The eVects of perceptual segregation with respect to the gap are investigated in Experiment 2.
Experiment 2
The purpose of this experiment was to examine the eVect of perceptual segregation on Wne orientation discrimination tasks and to attempt to distinguish this eVect from the local low-level eVects proposed in Experiment 1. We used a lumi-nance mismatch to create a visually distinct center patch without changing phase or introducing a gap. Such a stimulus was used by Saarela, Laurinen, and Olzak (2002) in experiments measuring lateral inXuences on apparent contrast.
Method
Observers
Observers in Experiment 2 were HRB (female), TLW (male), and RFR (male). All observers were myopic and corrected to normal vision with either contacts or spectacles.
Stimuli
In this experiment the in-phase, abutting, 0 and 3 cpd surround conditions from Experiment 1 were replicated, but with a mean luminance mismatch between center and surround. The 'high' luminance level was the same as the luminance in Experiment 1 (19.8 cd/m 2 ). The 'low' luminance level was approximately half of the 'high' at 11.2 cd/ m 2 . Contrast of center and surround were still held constant at 0.10. The interstimulus luminance level in each condition was set at mean luminance of the surround (see Fig. 3 for stimulus approximations).
Procedure
The procedures for Experiment 2 were identical to Experiment 1 except that all conditions in Experiment 2 were run in a single hour-long session and each condition was replicated 10 times in an eVort to reduce within-subject variability.
In the experimental condition of interest, we examined the eVect of adding a luminance mismatch to previously matched luminance conditions, such as the control and in-phase, abutting, 3 cpd surround conditions of Experiment 1 shown in Fig. 3 as the 'high-high' condition. Based on the (not unreasonable) assumption that a mean luminance mismatch leads to perceptual segregation, if adding a luminance mismatch (i.e., Fig. 3 'high-low') substantially reduced suppression (i.e., performance improved relative to when center and 3 cpd surround were matched in luminance, and was comparable to the mismatched luminance control), this would suggest that perceptual segregation had been achieved. It would also support the hypothesis that perceptual segregation mechanisms contributed to elimination of suppression via luminance mismatch in Experiment 2 and via the gap or phase-induced illusory contour in Experiment 1. However, if performance (in the presence of a 3 cpd surround) did not improve to control or near control level with the addition of a luminance mismatch, then we hypothesized that, primarily, only very local lowlevel mechanisms with similar tuning were involved.
In designing these experiments, we assumed that supra-threshold mean luminance has little if any inXuence on discrimination tasks. To our knowledge there are no known cortical mechanisms that are tuned to speciWc luminance or contrast modulations, and we expect that mechanisms adapt as necessary to prevailing luminance or contrast modulations (or changes in prevailing luminance or contrast modulations). To test this assumption, control conditions employing both lighter and darker centers and surrounds were included. Their purpose was to examine potential eVects due to overall luminance (center and surround are matched in luminance; either both-high, or both-low), and luminance mismatch (center and surround are mismatched in luminance; either center-high and surround-low, or vice versa) (see Fig. 4 in Section 3.2 for stimulus approximations of luminance controls).
Results
The measure of discrimination performance dЈ was again calculated for each replication. Replications from 1 day were eliminated for RFR due to an outlier that was over 3 SD away from the condition's mean. Figs. 4 and 5 display representations of each stimulus pair and the results of paired t tests (signiWcance evaluated at p < .05) for each observer. Fig. 4 is a plot of results of the luminance controls for each observer. Comparisons within each panel in the top row will allow the reader to see the results examining the inXuence of overall mean luminance. There were no signiWcant diVerences in performance for any of the observers when center and surrounds were either 'both-high' or 'both-low' (panel A) or 3 cpd luminance matched surround (panel B); indicating that overall luminance per se had no eVect on performance.
Luminance controls
Comparisons within each panel in the bottom row will allow the reader to see results due to the luminance mismatch when there is no 3 cpd surround (each stimulus of this type was used in the experimental conditions of interest as an appropriately matched control). Each mismatched condition is compared with a matched condition with the same center luminance. When luminance was high in the center and low in the 0 cpd surround (panel C), the performance of one observer (TLW) suVered relative to the 'both-high' stimulus. When luminance was low in the center and high in the 0 cpd surround (panel D), the performance of the two other observers (HRB and RFR) suVered relative to the 'both-low' stimulus. No other diVerences were signiWcant. Overall the trend showed suppressed performance in the mismatched conditions relative to when center and surround were matched in luminance. It appears that while overall luminance does not aVect performance, luminance mismatch can. Fig. 5 is a plot of results for each observer comparing performance when center and surround are matched in luminance and when a luminance mismatch has been introduced. When luminance in center and surround was matched, performance relative to control was greatly suppressed in the presence of a 3 cpd surround pattern. However, when center and surround were mismatched in luminance, performance remained at or near control levels in the presence of a surround pattern. Comparing Fig. 5A with C will allow the reader to see the results from the replication of Experiment 1 performed at the same 'high' luminance as Experiment 1 (Fig. 5A ) and performed at 'low' luminance (Fig. 5C ). As in Experiment 1, performance relative to control across all observers was signiWcantly impaired in the presence of a 3 cpd surround pattern when luminance in center and surround was either 'both-high' (Fig. 5A) or 'both-low' (Fig. 5C) .
Experimental manipulation
Comparing Figs. 5A with B, and Figs. 5C with D, will allow the reader to see the results of adding a luminance mismatch, the manipulation of interest. Unlike the results of the replicated condition from Experiment 1, when the center and surround were matched in luminance, performance with mismatched luminance stayed at or near control levels in the presence of a 3 cpd surround. Neither HRB nor RFR showed any signiWcant diVerence relative to control in either luminance-mismatched condition. TLW shared this performance trend for the high-center low-surround condition (Fig. 5B ), but experienced some signiWcant suppression in the low-center high-surround condition (Fig. 5D ).
Discussion
It was originally assumed that contrast, not mean luminance, aVects discrimination performance at the cortical level. The results of the luminance control conditions seem to both agree and disagree with this hypothesis. There was no diVerence found in any of the observers between stimuli with a luminance matched center and surround (either 0 or 3 cpd) indicating that overall luminance level does not aVect discrimination above threshold. However, performance appears to be consistently lower when a luminance mismatch is present compared to when luminance is matched (though this diVerence was not always statistically signiWcant). Recall that the interstimulus luminance was set to the mean luminance of the surround. One possible explanation is that adaptation to the background luminance between trials impairs performance about the center due to an adaptation or gain control mismatch. Another is that there is a gain control mismatch during trials, between cells responding to the luminance in the center and the much larger surround (see Lesica, Boloori, & Stanley, 2003; Shapley, 1997 for a review of mechanisms that are potentially responsible).
The most striking Wnding was that in the presence of a luminance mismatch, despite a potential mismatch in sensitivity regulators, a task that was previously very diYcult became much easier. In fact, performance increased to control or near control levels. We interpret this quite prominent diVerence in performance between the two otherwise identical conditions as suggestive evidence for the creation of a perceptually segregated center and surround. This Wnding seems to lend support to the notion discussed previously that contextual modulation or scene segregation might not result solely from simple lateral interactions. SpeciWcally, our Wndings appear to support those of Zipser et al. (1996) , who proposed that perceived structure can have a stronger inXuence on Wgure-ground perception than the independent stimulus cue. One possible mechanism of Wgure-ground segregation may stem from the disruption of lateral interactions when horizontal energy in the Fourier domain is introduced between local luminance steps within gratings in the center and surround.
One may argue that in our Experiment 1, the addition of a 15 cpd component also created a perceptually distinct center and surround. In that study, however, we did not Wnd that performance returned to control levels. One reviewer suggested that the 15 cpd component was seen as a "transparent overlay with an aperture over the target area," thus preserving the percept of the stimulus as a single object.
Summary
Experiment 1 was designed to examine the extent to which lateral interactions operate across space in a Wne orientation discrimination task, and to ask about the eVects of adding a second, very diVerent component to the surround. Orientation judgments were made on a near vertical 3 cpd center grating alone (control) or in the presence of a 3, a 15, or a 3 + 15 cpd vertical surround. Center and surround were either in-phase or out-of-phase, and either abutting or separated by a 30 min gap of mean luminance. Some individual diVerences were found; however, the trend of results was the same for the three observers. Suppression was observed when center and surround were in-phase and abutting and the surround contained a 3 cpd component. There appeared to be no diVerence between eVects with the 3 cpd component and the 3 + 15 cpd patterns. When center and surround were 180 degrees out-of-phase, separated by a gap of mean luminance, or the surround was a 15 cpd grating, no suppression was observed.
Experiment 2 was designed to investigate the role of perceptual segregation on Wne orientation discrimination tasks when center and surround were in-phase abutting and a 3 cpd grating composed the surround. After a luminance mismatch was introduced between center and in-phase, abutting, 3 cpd surround, performance was reinstated to control levels. From the results of Experiment 2 and those of Experiment 1, it appears that interactions in Wne orientation discrimination tasks do not occur laterally between objects that are perceptually distinct. At least with the stimuli and task we used, it seems that two sources of inXuence of contextual modulation could play a role in mediating Wne orientation tasks. One source seems to be from lowlevel, 'short range' processes such as those proposed by Brincat and Westheimer (2000) and others previously mentioned. It also appears that mechanisms of perceptual segregation play a role in inXuencing lateral interactions mediating performance in these tasks, but it is not yet clear whether these perceptual eVects reXect low or high level processes.
